Mutational analysis of active site residues of chitinase from Bombyx mori nucleopolyhedrovirus.
Infection of Bombyx mori larvae with B. mori nucleopolyhedrovirus (BmNPV) results in liquefaction of the host. This process is attributed to the synergistic action of two virus-encoded genes, chitinase (v-chiA) and cathepsin (v-cath). Previous studies have suggested that Autographa californica nucleopolyhedrovirus (AcMNPV) CATH cannot be processed within infected cells in the absence of AcMNPV CHIA. To investigate the interactions between V-CHIA and V-CATH, we generated a recombinant BmNPV (103ChiAmut) in which the residues of the active site of BmNPV chiA were mutated (D302NE306Q) and the gene was driven by its own promoter at the native locus. Mutation at the active site of BmNPV CHIA resulted in complete loss of chitinolytic activity. Bombyx mori larvae infected with 103ChiAmut survived longer than larvae infected with wild-type BmNPV and did not undergo terminal liquefaction after death. Cysteine protease activity and Western blot analysis showed that, in cells infected with v-chiA-deleted BmNPV (ChiAD), BmNPV CATH was not processed properly and was accumulated as a detergent-insoluble form, suggesting that BmNPV CHIA plays a crucial role in V-CATH processing. In cells infected with 103ChiAmut, BmNPV CATH formed insoluble aggregates, suggesting that active site-mutated BmNPV CHIA loses its additional role as a molecular chaperon during V-CATH processing.